NLRP3 inflammasome activation promotes the development of allergic rhinitis via epithelium pyroptosis.
Allergic rhinitis (AR) is a worldwide highly prevalent nasal inflammatory disease with elusive mechanisms about the regulation of innate immune response. The roles and mechanisms of NLRP3, a typical inflammasome, in AR development remain unclear. Here we investigate the roles of NLRP3 inflammasome activation in the development and progression of AR and try to uncover its potential mechanisms underlying. Wildtype and NLRP3 knockout mice were applied to construct the ovalbumin (OVA)-induced AR model. Caspase-1 specific inhibitor Belnacasan and inflammasome activator ATP were used for adjuvant stimulation of AR-model mice respectively. We found that the production of IL-1β and the activation of inflammasome were increased in both patients and mice with AR. NLRP3 deficiency markedly suppressed AR progression with reduced inflammatory response and epithelium pyroptosis in mice with AR. Furthermore, Caspase-1 inhibitor treatment in vivo ameliorated the development and progression of AR with favorable outcomes. Mechanistically, inflammation augments and nasal mucosa injury during AR were partially due to ASC-specks accumulation and subsequent cell pyroptosis. Our study reveals the previously unknown roles of NLRP3 inflammasome in promoting the development and progression of AR via enhancing inflammatory response and epithelium pyroptosis and thus provides a potential clue for allergic disease interventions.